Polyunsaturated fatty acids downregulate the low density lipoprotein receptor of human HepG2 cells.
The aim of the study was to investigate the effect of different fatty acids on the low density lipoprotein (LDL) receptor of cultured human liver HepG2 cells. Previous studies investigating the effect of fatty acids on LDL expression have reported conflicting findings and are limited to measurements of LDL receptor binding activity. Therefore, this study is unique in that the relative effects of different fatty acids on the LDL receptor were investigated at three different stages of expression: 1) functional cellular LDL binding activity, 2) amount of LDL receptor protein and 3) LDL receptor mRNA level. The HepG2 cells were incubated for 24 hr with either 100 &mgr;M palmitic, oleic, linoleic or eicosapentaenoic acid (EPA). The measurement of LDL receptor binding activity was with colloidal gold-LDL conjugates, cellular LDL receptor protein was by western blotting and LDL receptor mRNA by Southern blotting of reverse-transcribed, polymerase chain reaction-amplified cDNA. The LDL receptor binding activity, protein and mRNA levels decreased as the degree of unsaturation of the fatty acids increased (palmitic acid greater-than-or-equal oleic acid > linoleic acid > EPA) and the inverse relationship held whether or not cholesterol was included in the culture media. The relative differences were very similar for the three stages of expression indicating that modulation of the LDL receptor by the fatty acids occurred at the level of gene transcription. The increased susceptibility to oxidation of the polyunsaturated fatty acids was unlikely to be a factor in the effect because EPA and linoleic acid (250 &mgr;M) still downregulated the LDL receptor in the presence of the antioxidant vitamin E (50 &mgr;M). In conclusion, the polyunsaturates, linoleic acid and EPA, effectively downregulated the LDL receptor of HepG2 cells compared to palmitic acid. The effects of these fatty acids were observed at the level of LDL receptor binding activity, protein and mRNA, strongly suggesting that the fatty acid effects were at the level of gene transcription.